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DOE'’'S BUSINESS LINES

ENERGY RESOURCES
BUSINESS LINE

Energy isthevital force powering business,
manufacturing, and movement of goodsand
servicesthroughout the country. The United
States spendsover one-hdf trilliondollars
annualy for energy, and our economicwell-being
dependsonreliable, affordable suppliesof clean
energy. Energy isalsoagloba commodity. With
growingworldwide populations, risingliving
standards, and economiesintransition to market-
based systems, thedemand for energy is
increasingin an ever moreglobalized energy
market. Thesefactorscould contributeto severa
trendsthat would negatively impact our economy,
environment, and energy security duringthefirst
half of the 21% century. To counteract these
trends, it may be necessary to Sgnificantly change
theway we supply and use energy.

In order to meet the Nation’senergy needsinthe
21% century, DOE iscommitted to thefollowing

policy principles:

M Reliance on competitive market asthe“first
principle’ of energy palicy;

M Support for energy science and technology
development;

M Promotion of government/industry/
consumer partnerships,

M Useof targetedincentivesand regulations;
and

M Facilitation of international cooperation.

Asan agent to affect both policy and technology
development, DOE hasuniquerolesand
responsibilities.

The Department’sgoal in Energy Resourcesisto
promote the devel opment and deployment of
energy systemsand practicesthat will provide
current and future generationswith energy that is
clean, efficient, reasonably-priced, andreliable.
The Department pursuesthisgoal througha
variety of gpproaches, including market reforms
that increase competition whileassuring reliability,
thedevelopment of improved energy technologies
and standards, energy-related information,
voluntary programs, and the maintenance of
emergency oil reserves.
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Situation Analysis

U.S. Energy Supply and Consumption. The
two chartsbel ow show energy supply by type of
fuel, and theamount of energy that isconsumedin
each sector of the economy.
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IN 1998, thetotal U.S. energy consumptionwas
about 95 quadrillion BTU'’s, which wasabout 25
percent of theworld total, and that figureis
projected to increase to about 120 quadrillion
BTU’sby 2020. Ascan benoted fromthe 1998
data, theenergy supply isdominated by fossl
fuels(cod, ail, and natural gas), which account
for 85 percent of thetotal. America senergy
resourcesareextensiveand diverse. Cod, ail,
natural gas, and uranium are abundant, and a
variety of renewableresourcesareavailablein
large untapped quantities. TheUnited States
produces amost twiceas much energy asany
other nation, nearly asmuch asRussiaand China
combined. Our Nation usesmost of thisenergy
domestically, dthoughit exportsconsiderable
amountsof coal, refined petroleum products, and
enriched uranium. Itissignificant that the United
Statesrelieson petroleum for about 40 percent of
itsenergy supply, and over 50 percent of this
petroleumisimported.

Thesecond graphillustrateshow energy is
consumed among thefour basic demand sectors
of our economy: trangportation, industrial,
resdential, and commercia. Inthetransportation
sector, petroleum currently accountsfor nearly 97
percent of fuelsconsumed. A widevariety of
fudsareusedintheindustria sector, whileenergy
useintheresidential and commercial sectorsis
dominated by natural gasand electricity. Over
35 percent of energy consumedintheUnited
Statesisused to generate el ectricity. However,
nearly 70 percent of that energy islost, mainly as
waste heat in the generation process.

Energy Trendsand Challenges. Thesupply
and demand projectionsfor 2020 are based on
expected energy trends, which, inturn, depend on
future energy policiesand the development and
deployment of new energy-supply and energy-
efficiency technologies. Technology advances
resulting from both Federal and private sector

R& D investmentsare having apostiveimpact.
Nevertheless, the overal domestic demand for
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energy isexpected to grow, whichislikely to
increaseU.S. relianceon oil imports.

Technology advancesarereducing the cost of
energy production and dectricity, enhancing the
ease and affordability of transportation, and
improving thecomfort and utility of resdentia and
commercid buildings. Advancesareaso
supporting avibrant and competitiveindustry.
Technology advanceshavebeenkey driversin
thedecreasein energy intengity that the United
States has achieved post-1970s.

TheU.S. economy isdemanding lessenergy per
unit of goods produced. Therate of economic
growth, asmeasured by the GrossDomestic
Product (GDP), has outpaced therate of primary
energy consumptionanditisprojectedto
continueto do so. Hence, energy intensity—the
ratio of energy consumptionto GDP—is
forecasted to continueto decrease.

Advanced energy technologiesare a so helping
tolimit or reduce environmental damage. For
example, technology has enabled, at modest
cost, significant reductionsin the emission of
most conventional air pollutants produced from
the combustion of fossil fuels.

Various government agenciesareworking
together to remove unnecessary government
regulation and to ingtitute regulatory reformsto
revitalize our competitive market forces. The
result has been to increase the economic
efficiency of theU.S. energy system, which has
in turn hel ped reduce energy pricesfromthe
highs experienced in the early 1980s.

In spite of theimprovements brought about by
better technology and regulatory reforms, total
energy usehascontinuedtoincreaseinthe
1990s. Important contributing factorsincludethe
growing U.S. population, increased production
and useof light trucks (minivansand sport utility
vehicles), and greater use of e ectrica equipment
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inour homesand businesses (for example, air
conditioners, computers, and motors). Assuming
energy and el ectricity pricesremain near theyear
2000 levels, energy consumptionislikely to
continuetoincrease.

Increasing energy demand by thetransportation
sector islikely toexpand U.S. relianceonoil and
oil imports. Improved technology hasenabled the
United Statesto boost energy production in many
areas, however, these advances have been
insufficient to counter thegradua declineof U.S.
oil reservesand production. Based onthistrend,
ElA hasprojected oil importstoincreasefrom 51
percent in 1999 to 64 percent in 2020.

In addition to greater reliance on oil imports,
the Nation will be challenged by arapidly
increasing demand for electricity that could
strainthe ability of the U.S. electric systemto
providereliable and affordable service,
especially during periods of peak demand.
Furthermore, the anticipated increased demand
for fossil fuelsislikely toincrease emissions of
greenhouse gases, which will make further
reductionsin theemissions of conventional air
pollutantsmoredifficult. Fossil fuelsaccount
for about 98 percent of man-made, carbon
greenhouse gasemissionsin the United States.

Thesetrendsand new challengeswere captured
inthefina report of the Energy Research and
Deve opment Pandl of the President’sCommittee
of Advisorson Scienceand Technology
(PCAST), November 1997, that stated:

“The United Sates faces major energy-
related challenges asit entersthe
twenty-first century. Our economic
well-being dependsonreliable,
affordable supplies of energy. Our
environmental well-being—from
improving urban air quality to abating
therisk of global warming—requiresa
mix of energy sources that emits less
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carbon dioxide and other pollutants
than today’s mix does. Our national
Security requires secure suppliesof oil or
alternativesto it, aswell as prevention
of nuclear proliferation. And for
reasons of economy, environment,
security, and stature as a world power
alike, the United Sates must maintain
itsleadership in the science and
technology of energy supply and use.”

Government Role. During thelate 1970s, it
became apparent that the decades-old regulation
of energy priceswas counterproductive and that
the Nation should pursue market-oriented
approachesto energy supply and usewherever
possible. A consensusdevel oped that
competitive markets should bethe cornerstone of
asuccessful energy policy, but aso that society
cannot rely on marketsaoneto achieveall of
society’ seconomic, environmental, and security
goas. A roleremainsfor thegovernment
because market forcesare generally not ableto
captureor reflect benefitsthat accrueto the
society at large.

Theroleof government in energy isnow
focused on theimportant tasks of improving the
operation of competitive marketsand
addressing the market’sinherent limits. This
approach allows marketsto bethe key
determinants of supply and demand, while
government supplements market forcesthrough
policiesthat bolster energy security and
providefor acleaner environment.

In thiscontext, the Federal government focuses
on augmenting energy security by maintaining
the Strategic Petroleum Reserve and
coordinating emergency responseswith our
dliesinthelnternational Energy Agency. To
reduce dependence on oil imports, the
government also promotesincreased domestic
oil and gas production and encourages reduced
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oil consumption through efficiency and theuse
of alternativefuels. Furthermore, the Federal
government promotes measuresto protect the
domestic energy infrastructure and maintain
military preparedness. The Federal
government al so seeksto encourage favorable
conditionsin energy-producing regions of the
worldtofacilitate accessof al oil and gas
resourcesto global energy markets.

The government reduces negative
environmental effectsby developing cleaner
and more efficient energy technologies,
regulating pollution, and setting standardsfor
energy usein consultation withthe private
sector. Inaddition, it ensuresthat any access
to environmentally sensitivepubliclandsis
conducted with minimal impact. The
government ensuresthe flow of new and
cleaner energy technologies by funding energy
research, development, and demonstration, in
concert with the private sector. Ultimately, the
continued devel opment of new technologies
improvesthe efficiency of end use and reduces
the negative environmental effectsof energy
production and use and thus contributesto a
high quality of life.

TheFedera government’senergy roleis
articulated through the goal's, objectives, and
strategiesinthe April, 1998, Comprehensive
National Energy Strategy (CNES), devel oped
by DOE and other Federal agencieswithinput
frommany stakeholders. The CNESidentifies
actionsthat hel p to increase energy supply
diversity andfuel choices, bring renewableenergy
sourcesinto the market, strengthen domestic
production of oil and gas, support commercia
nuclear energy research, andincreasethe
efficiency of both power production and end-use
technologies. DOE isthelead Federal agency in
implementing CNESthrough our effortsto assure
clean, affordable, and dependable supplies of
energy for our Nation. Morerecently, the
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accomplishments, investments, and current
challengesof the Department weresummarizedin
Powering the New Economy (available at
www.policy.energy.gov).

The Department’s Energy Resourcesmissionis
performed through theintegrated effortsof a
number of DOE organizations. Three of
them—the Office of Energy Efficiency and
Renewable Energy, the Office of Fossil Energy,
and the Office of Nuclear Energy, Scienceand
Technology—managetheresearch,
development, and depl oyment of advanced
energy technologies. Thiswork isperformed
primarily through partnershipswithindustry,
Federal and non-Federal laboratories,
universities, and Federal, State, and local
government agencies. Another DOE
organization, the Energy Information
Administration, publishes energy-related
information necessary for informed consumer,
market, and policy decisions. The Power
Marketing Administrations sell and distribute
morethan $3 billion of electric power
generated at Federal hydroel ectric plants.
DOFE'sOffice of International Affairsand
Officeof Policy arethelead organizationsfor
many of the policy-related thrusts supporting
the Energy Resourcesgoal.

Key External Factors

Factorsexterna to DOE’sdirect control can
influence desired energy resources outcomes.
Theyindude:

M Theway that environmenta regulationsand
policieswill develop over time.

— Reducingthelevelsof greenhousegas
emissionsmay proveto beone of the
most important strategic driversof
energy policy, especidly if internationa
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climate change agreementsarereached
that requiresignificant reductionsin
projected U.S. emissions.

— ChangesinFederd or Stateregulations
governing energy-related air emissons,
motor fuel quality, and other liquid/solid
waste streams, will affect both thetypes
of energy and technologiesused.

— Competing Federal, State and local
environmenta and land management
prioritiescould affect the ability of the
private sector to produce and deliver
energy to consumers.

Changesinthe paceor direction of energy
market restructuring.

— Without anational legidative
framework for moving forward with
electricity market restructuring,
industry investment in new technol ogy
could be adversely affected with
implicationsfor consumer pricesinthe
future.

Unexpected devel opmentsininternationa
energy markets.

— Worldwide demand for oil and other
energy resources may place upward
pressureoninternational energy prices.

— Uncertainratesof production by major
oil-producing nationscouldincrease
pricevoldtility, whichtendsto make
domedticail investmentsand investments
indternativeenergy technologiesmore

risky.

ENERGY RESOURCES
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M Unexpected scientific and technological Interagency Crosscutting
developments. Coordination
— Theimplicationsfor energy useof the DOE'’sgoalsand objectivesreflect theunique
new digital economy and related

rolesand respong bilities of the Department.
Nonethel ess, successwill depend upon closaly
coordinated planning and continued working

) ) relationshipswith anumber of Federa agencies,
M Changesin market and economictrends. Stateand local governments, Tribal Nations,
privateindustry, and Congress.

technological advancesarenot yet well
understood.

— Therateof economic growthwill have
animportant effect on energy demand

Itisespecidly importanttor nizethe
andthelevd of privateinvestment. Y 1P o

complementary role other Federa agenciesplay
inour energy programs. For example, DOE’s
activitiesto reducethe cost of producing
domestic oil and gasresourcesmust be
coordinated with the Department of the Interior
and Department of Agriculture becausethese
agenciesmanage publiclandsthat overlielarge
guantities of domestic energy resources.

— Exigting trendstoward lower private
sector investmentsin R& D could affect
therate of devel opment of energy
technologies.

DOE will continueto work withits

stakehol ders and Congressto promote
legidlation, regulations, and policiesthat may be
needed to address these and related economic,
demographic, social, or environmental issues.

The Department also participatesin some
crosscutting government functionsandinitiatives
that are beyond themission of any one agency.
Responsihilitiesand programsrelating to topics
such asglobal climate change, basic research, and
science education rely upon the expertiseand

In theface of these uncertain factors, DOE
continuesto pressfor the development of

advanced technologiesthat can help the capabilitiesof numerous agenciesto meet
Department meet itsenergy security, common goasof theAdministration. TheOffice
environmental, and economic goal S. In _ of Management and Budget (OMB) and the
fostering new technol ogies, DOE officeswill White House Office of Science and Technology
leverage Federal funding by developing Policy play animportant leadershiprolein
partnerships Wlth other DOE_ offices, other coordinating theseefforts. Each participating
Federal agencies, Tribal Nations, State and agency ischallenged to defineitsroleand develop

local governments, foreign governments, programsthat best usethat agency’ sunique
national Iaboratories, universities, industry, and financia . human. and technica resourcesinan
other stakeholdersto plan, fund, and implement effort to optimizeoverall government

programs. performance. DOE’scontribution tothese
crosscutting programsisfounded upon the
distinctivetechnica and scientific expertiseand
capabilitieslocated withinitslaboratory system
andfacilities. The Department iscommittedto
continueworking closely with other Federa

ENERGY RESOURCES 16
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agenciesand with OMB and Congressto ensure
that itsprogramsprovidecritica and unique
contributionsto these crosscutting efforts.

Congressional & Stakeholder
Consultations

DOE consultswith Congress and stakeholders
onacontinuing basis. These consultationstake
place both as part of the energy resources
mission and as part of normal strategic and
multi-year planning and budgeting processes
for individual DOE program offices.
Consultationsinvolve alarge number of
participants, including DOE staff, DOE
|aboratories, and DOE management and
operations contractors; key customersin the
Departments of Defense, State, Commerce,
Transportation, Agriculture, and Interior, the
Environmental Protection Agency, Nuclear
Regulatory Commission, and National
Aeronautics and Space Administration; and
stakeholdersincluding Stateand local
government agencies, Tribal Nations, industry
consortia, academic institutions, the White
House Office of Science and Technology
Policy, OMB, and Congressional committees.
Asan example of the process, DOE devel oped
a Comprehensive National Energy Strategy
in 1998, which included public hearingsaround
the country and the solicitation of public
comments on the draft.

Program Evaluation
and Analyses

DOE continually modifiesits Energy Resources
programsthrough itsown strategic planning
process which includes portfolio planning and
analysis, technol ogy roadmapping, and budget
planning activities. Inaddition, numerous other

planning effortsand studiesin recent years have

provided important additional input to DOE’s
Energy Resources effortsand haveinfluenced
DOE program priorities and funding requests.
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Examplesinclude:

Federal Energy Research and Devel opment for
the Challenges of the Twenty-First Century,
publishedin November 1997, isastudy
conducted by an Energy R& D Panel appointed
by the President’s Committee of Advisorson
Science and Technology. Thereport providesa
thorough review of DOE’sEnergy Resources
R&D Portfalio. It foundthat, ingenerd, the

R& D activitiesinthe current DOE program were
appropriate. Whilethe study proposed particular
changeswithinthe programs, including some
specific reductions, redirections, andincreases,
themost important recommendation wasfor a
substantia increasein energy technology R&D.

Powerful Partnerships— The Federal Rolein
International Cooperation on Energy
Innovation, published in June 1999, isareport
fromthe Presdent’s Committee of Advisorson
Scienceand Technology. It examined waysto
improvetheU.S. program of international
cooperation on Energy R& D to best support
U.S. priorities, and addressesthe key global
energy environmental challengesof the21
century. Thereport recommends support for a
variety of initiativesusng mechanismssuch as
regulatory ass stance, training, Federally-
supported R& D, and tax credits.

The Comprehensive National Energy Strategy,
publishedin April 1998, fulfillsastatutory
requirement of the Department of Energy
Organizationa Act and setsforththeNation's
nationa energy policy. Goals, objectives, and
strategiesin thereport formablueprint for the
specific programs, projects, initiatives,
investments, and other actionsthat will be
devel oped and undertaken by the Federa
government. Thedocument placessgnificant
emphasisontheneed for scientificand
technol ogica advancementsto successfully
implement the strategy.

ENERGY RESOURCES
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Technology Opportunitiesto Reduce U.S.
Greenhouse Gas Emissions, published in 1998,
was conducted by 11 DOE National
Laboratories. Thestudy identified 47 technology
pathwaysthat offer sgnificant potential to reduce
greenhousegasemissions. Thelaboratories
grouped the technol ogiesaccording to “ Energy
Efficiency,” “ Clean Energy,” and“Carbon
Sequestration” and reviewed them, with particular
emphasison thetime period from the date of the
study until 2030 when each technology would be
most likely to make contributionstoward reducing
U.S. greenhousegasemissions. Thestudy
concludesthat the Energy ResourcesR& D
Portfolio generally containstherange of advanced
energy technol ogiesthat represent the best
opportunitiesfor reducing greenhousegas
emissonsover time. It further recommends
collaborative R& D effortsinanumber of areas
involving partnershipsamong the private sector,
universities, and government.

The Energy Resources Research and
Development Portfolio, the most recent version
released in February 2000, isoneof fivevolumes
published by DOE to providein oneplaceaclear
description of the Department’ sentire $7 billion
research portfolio. Thedocument isintendedto
help (1) describe DOE’scurrent R& D activities
and showcase recent accomplishments, (2)
demonstratethat theenergy portfoliois
appropriately balanced to meet our long-term
strategic missiongods, (3) align our technology
investmentswith broader nationa policy godls,
and (4) planfor futureinvestmentsthrough
technol ogy roadmapping.

Inadditionto maor planning studiessuch as
those cited above, DOE continually seeksadvice
onissuesof broad nationa energy importance
from advisory committeesand through
partnershipswith other groups. Examples

ENERGY RESOURCES
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include: (1) two studiesrequested by the
Secretary from the Nationa Petroleum Council
titled: Meeting the Challenges of the Nation’s
Growing Natural Gas Use (December 1999)
and United Sates Refinery Viability and the
Availability of Clean Fuels (June 2000); (2)
partnershipswith the North American Electric
Rdiability Council and theNationa Petroleum
Council to devel op strategiesfor ensuring critical
infrastructure protection within the energy sector
(pursuant to 1999 directives); (3) reviewsof
DOE management practices, such asarecent
review of performance by the National Academy
of Public Adminigration; and (4) third-party
reviewsof program performance metrics, suchas
those periodically conducted by Arthur D. Little
and Associates.

Finally, on September 28, 2000, the Department
released its newest study, Powering the New
Economy: Accomplishments, Investments,
Challenges. Thereport summarizesDOE'’s
accomplishments, R& D programs, and ongoing
chdlenges.

Resource Requirements

The Department will only achieveitsgoasand
objectivesif it hasadequatefinancid, human,
infrastructure, and technical resources. In

deve oping thisplan, the Department assumed
budget appropriationscong stent with the
Administration and Congress sagreed uponfive-
year budget deficit reduction targetsthrough

FY 2002. TheEnergy ResourcesBusinessLine
isfunded at about $2 billion per year.

Federd staffing levelsarebased uponthe
Department’ sinternd staffing targetsof about
7,600 full-timeequiva ent Federal employees
(whichincludesthe Power Marketing
Adminigrations).
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ENERGY RESOURCES GENERAL GOAL

Promote the development and deployment of energy systems and practices that
will provide current and future generations with energy that is clean, efficient,
reasonably-priced, and reliable.

The Energy Resources (ER) goal covers all aspects of domestic energy from fuel supply
through end use. This goal is effectively advanced through a variety of approaches,
including the development of improved energy technologies and standards, energy-
related information, policies, legislation, regulation, international cooperation and the
maintenance of emergency oil reserves. The Energy Resources general goal is
supported by five objectives.
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OBJECTIVE ER1

Promote reliable, affordable, clean, and diverse domestic fuel supplies.

Introduction

To promotereliable, affordable, clean, and
diversedomestic fuel supplies, the Department
pursues R& D to enhance domestic oil and gas
suppliesand providefue sthat reduce
environmenta concerns. Inaddition, DOE
maintainsthe Nation’s Strategic Petroleum
Reserve.

R& D to enhance domestic oil and gas supplies
aimsto improvetechnologiesfor exploration
and production. These effortsincludework in
areas such asdiagnostics, seismicimaging,
effective environmental protection, and
reservoir lifeextension. Advancesin

technol ogy are needed today and the need will
increaseinthefuture. TheNation’soil and gas
resourcesarelargely in mature, already
producing areas, and remaining new sources
areincreasingly difficult tofind and to
affordably bring into production.

Anincreasingly important thrust for R&D isto
provide fuelswith greatly reduced
environmental consequences. For example,
through an “ Ultra-Clean Transportation Fuels
Initiative,” DOE ispursuing fuelsderived from
petroleum and other hydrocarbon feedstocks
(suchasnatura gasand cod) that canbeused in
advanced vehi clesdesigned to meet anticipated
emission standards (see Objective ER3: Energy
Efficiency/Productivity). R&D onbiofuelsis
stressing ethanol production asagasolineadditive
and replacement fuel. Hydrogen fuelsarethe
cleanest burning fuel sthat we can develop. DOE
places particular emphasisintwo areas: finding
waysto economically produce hydrogen, and
addressing thelack of aninfrastructureto utilize

ENERGY RESOURCES

hydrogen fuels. DOE a so developstechnologies
aimed at the storage and distribution of gaseous
hydrogen. Oneother relatively new areaof R&D
isto help ensuretheintegrity of the domestic
natural gasdelivery and storageinfrastructure as
domestic consumption increasesaprojected 40
percent by 2015.

The Strategic Petroleum Reserve (SPR) isthe
Nation'sfirst lineof defenseagainst an
interruption in petroleum supplies. At present, the
inventory includes570 millionbarrelscrudeail in
the Gulf Coast area, and the SPR’soverall
capacity is700 million barrels. Thecurrent intent
isto continueadding tothe SPRinventory using
royalty ail (i.e., oil provided by companiesas
payment for producing from Federa lands) from
Federd offshoretracts. Inarelated action, the
President, on July 10, 2000, directed DOE to
offer to exchange crudeoil from the SPR for
heating oil and to seek out companieswillingto
provide upto 2 million barrelsof emergency
heating oil stocksand the necessary storage
facilitiesintimefor the 2000-2001 winter season.
In August 2000, contractsfor the storage sites
were put into place.

Certain renewable sources(e.g., wind and solar)
and nuclear arerelevant to Objective ER1 but are
not discussed hereasfuels. Rather, they are
covered comprehensively under Objective ER2
(Energy Transformation).
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The Objective’s Measures
and Strategies

DOE hasestablished thefollowing performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective, or ismaking progress
toward it. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department. Thefollowing
strategies describe theway in which the
Department will work toward achieving this
objective. Theseactivitieswill betrandated into
annua budgetsand performance plansfor the

Department.
Strategic Oil Reserves
Measure:

M Continueto assuretheavailability of the
Strategic Petroleum Reserve at 95 percent
or greater to enable draw down fromthe
Reserveat asustained rate of 4.1 million
barrels per day for asustained 90 day
period within 15 daysnotice by the
President.

M Achievean operationa Heating Oil Reserve
by October 30, 2000.

Strateqies:

M Maintain an effective Strategic Petroleum
Reserve (SPR) to deter and respond to ail
supply disruptions, and cooperatewith
member nationsof theInternational Energy
Agency.

M Implement theheating ol reservethrough
commercia exchangeof SPR crudeail for
twomillionbarrels equivaent amount of
hesting oil, and acquigition of interim
storagetank capacity inthe Northeast.

21

Power Unit

Coiled Tubing

Bit

Microdrilling Technology: Drill bit attached to
thin steel coil could be a major advancement in oil
and gas exploration, reducing costs and
environmental impacts.

Enhanced Domestic Oil and Gas
Supplies

Measures:

M By 2005, increase domestic production by
600,000 barrels per day of oil and over 1.5
trillion cubicfeet of natural gasper year
relativeto EIA’'s1999 priceand production
forecast through devel opment of advanced
diagnogticsandimaging systems, drilling
technol ogies, moreefficient recovery
processes, and |lessexpens ve technol ogy/
approachesfor addressing environmental
concerns.

ENERGY RESOURCES
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M By 2007, providethe Nationwithreal-time
toolsand technologiesthat are capable of
continually monitoring pipelineintegrity
for mechanical damage, seismic activity,
andinternal pipelinecorrosion.

Strateqies:

M Providepolicy, legidative, regulatory, and
technology options, aswell asimproved
practicesto enhancetheavailability of
domestic oil and natural gassupplies, while
minimizing theenvironmental impactsof

production. Biofuels: Harvestig short-rotatio.n hybrid poplars
for fiber and fuel.

M Develop technologiesandimproved
practicesto enhancetherdliability and
adequacy of thedomestic natural gas M By 2004, develop and deploy hydrogen
pipelineand storage system. systemsthat are cost-effectiveto usewith

fuel cellsin someapplicationsfor the
Clean Fuels production of electricity, and for

transportation applicationsbeginningin
Measures: 2008,

M By 2002, achievecommercia ethanol M By 2005, increasethe number of dedicated
production using non-corn biomass dternativefud venicles theuseof
residues, and by 2010, incorporateinto dternativefue indua-fuel capablevehicles,
existing comethanol plantscellulosic and the use of non-petroleum components
ethanol production using dedicated biomass ingasoline, displacing at least 130,000
feedstocks. barrelsper day of petroleum-based fuels.

M By 2005, demonstrate production of cost- Strategies:
competitive, ultra-clean, transportationfuels _
from natural gas and petroleum feedstocks M  Developtechnologiesto prod_uce ultra-
with sulfur levelsbelow the proposed EPA cleanfuelsfromnatural gas, oil, cod,
standard of 30 ppm average (current levels biomass, and hydrogen from avariety of
of gasolineand diesdl areintherangeof sources, which can beused withminimal
300t0 500 ppm). By 2010, demonstrate negativeenvironmental consequences.

thetechnology needed to producefuels
from theseand additional carbon
feedstocks (biomass, coke, cod, etc.) that
can meet themuchtighter Tier 1| Standards
(cap of 15 ppm sulfur for both diesel and
gasolinefudls) that areexpected to befully
implemented by that time.

ENERGY RESOURCES 22
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M Promotetheuseof dternativefue vehicles
in selected niche markets(e.g., school
buses, shuttles, fleets). Work with fuel
providersandindividua communitiesto
hel p promote the devel opment of refueling
infrastructureand provideincentivesfor the
useof alternativefuel. Promotethe use of
replacement fuels, such asethanol, as
blendsingasoline.

23 ENERGY RESOURCES
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OBJECTIVE ER2

Promote reliable, affordable, and clean transformation of fuel supplies

into electricity and related products.

Introduction

DOE conducts both policy and technology

devel opment activitiesdirected toward achieving
reliable, affordable, and clean methodsfor the
transformation of fudl suppliesintoeectricity and
related products. Of interest are both centralized
(i.e, large) and decentralized (i.e., distributed)
systemsto convert energy fromitssourceform
into onethat ismoreuseful toend users. This
includesconverson of fuelsto ectricity andto
additiona co-products such asheat, mechanica
energy, specialty fuels, and/or chemicals. DOE
supportsavariety of optionsto providefor
competition among e ectricity generatorsand to
assure open accessto thetransmission systems.
Varioustechnol ogy optionsunder devel opment
utilizefoss| fuels, renewabl e energy resources, or
nuclear power inhigh-efficiency, centrdized
energy systemsand in distributed and hybrid
energy systemsto deliver affordable, reliable, and
cleaneectric power. Hybrid meansjoining
different energy technologiessuch asafud cell
and gasturbineinto asingle system.

For centralized systemsfor energy conversion,
DOE emphasizes severa options. Oneareaof
emphasisisadvanced coa and natural gas-fueled
power technologies. Theaimof thiseffortisto
achievehigh efficiency andlow emissons, and
eventualy tointegrate thesetechnol ogiesinto
“Vidon 21" plantsthat will achieveeven higher
efficiency, providefeedstock and product
flexibility, reduceemissions, and lower cost.
Thereisasogrowinginterest in multi-product
facilitiesinwhich the otherwisewasted heat
created by generating electricity isused for
industrial gpplications. Other effortsarefocusing
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on helping to ensure that nuclear plantscan
ddiver affordablesuppliesbeyondther initial 40-
year licenseperiod. Inaddition, new reactor
designsare being devel oped that offer improved
economics, reduced waste generation, increased
safety, and res stanceto proliferation.

R& D ondigtributed and hybrid systems, which
includesrenewable, fue cdll, and turbine
technol ogies, continuesto expand inrecognition
of the potentia environmental benefitsand the
advantagesof increasing distributed generating
capacity.

Particular emphasisis placed on technol ogiesthat
can haveamajor, long-term impact on
greenhouse gasreduction, aswell asother
benefits, in both domestic and international
applications. Thesetechnologiesincludewind,
photovoltaics, and biopower renewable systems,
and carbon capture/sequestration. Alsoincluded
aresystemsto ensurearobust, reliabledectricity
and natural gasinfrastructure, whichisneeded to
serveemerging, competitive, regiona and
interregiona markets.

The Objective’s Measures
and Strategies

DOE has established thefollowing performance
measures. These measures providethe basis
by which the Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department. Thefollowing
strategies describe theway in which the
Department will work toward achieving this
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objective. Theseactivitieswill betrandated
into annual budgets and performance plansfor
the Department.

Electricity Policy
Measures:

M By 2003, enhancemodeing capabilitiesin
theareasof eectricity transmission,
reliability, and market design so that models
can better estimate cost, energy, and
environmenta impacts, and beusedto
develop and support policiesthat provide
reliable, clean, and affordableelectricity to
customers.

Strategy:

M Providepolicy, legidative and technology
optionsto encouragethe operation of large-
scae, interregional, redl-time, competitive
electricity marketsthat encompassboth
centralized and distributed generation
sources, whilemaintaining sysemreiability
andimproving environmenta performance.

Large, High Efficiency, Advanced Power
Systems

Measures:

M By 2005, identify credible candidate
designsfor fourth generation nuclear power
plantsthat are capable of being deployedin
the 2020 timeframe.

M By 2008, devel op and deploy key enabling
power technologiesininitial markets,
including advanced fuel cellsand turbines,
and gas separation membranes. By 2015,
integratethesetechnologiesthrough
progressive enhancementsinto anew
“Vison 21" generation of foss| fuel based
sysems

25

Vision 21 Energy Plant: The Vision 21 plant
depicted here is extremely compact and efficient,
with near-zero emissions. Fuels include municipal
waste and coal.

— For usewith multiplefeedstocks.

— Toachievenear-zero emissonsof
traditiona pollutants.

— Tonearly doublethe averageefficiency
of today’soperating plants.

— Tobecompatiblewith carbon
sequedtration systemsavailableinthe
sametimeframe.

By 2015, demonstrate asuite of low-cost
and environmentally-safe capture/
sequestration technol ogies capabl e of
offsetting al projectedincreasesin U.S.
greenhousegasemissions.

Strateqgies:

M

M

Enhancethe economicsand environmental
performanceof electricity generation by
expanding theuseof multi-product facilities
that can also produce hest, clean fuels, and/
or chemical products.

Pursueevol utionary improvementsin
existing CO, capturesystemsand explore
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revol utionary new greenhouse gas capture
and sequestration conceptswithaview
toward significant cost reductions.

M  Develop advanced fossil- and nuclear-
based power generation systemsthat can
meet future environmental goadsat
reasonable cost.

Preserving DOE’sInfrastructure

DOE'sR&D for large power systemsis
supported by avariety of mgor facilities. A
consderableinfrastructure of DOE owned
and operated reactors, accelerators, and hot
cellsisdedicated to expanding our
knowledgeof nuclear scienceand
technology. Thesenuclear facilitiesare
shared acrossthe businesslinesof National
Nuclear Security, Science, Energy
Resources, and Environmental Quality. An
exampleof anon-nuclear facility isthe
Wilsonville Power System Devel opment
Facility, whichisthemost advanced facility
intheworldfor testing futurefoss|-fueled
power technologies. Ensuring theviability of
DOE'sR&D infrastructureisvital to
meeting itsgoal sand objectives.

Renewable, Distributed, and Hybrid
Energy Systems

Measures:

M Relativetoal996 level of 6.5 gigawatts,
provide technol ogiesto doublerenewable
energy (non-hydroelectric) generating
capacity by 2004, and tripleit by 2010.
Thisgod includes(thefollowing do not
account for interactionsamong or between
renewableenergy supply options):
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— Wind: increasetota domestic wind-
electric generating capacity from 2.5
GW in 1999 to 10 GW by 2010.

— Solar: increasetotal domestic salesof
solar-electric (photovoltaic) capacity
from 0.4 GW in 1996 to 1 GW by
2004, and to 30 GW by 2020.

— Geothermal: fromthe baseyear of 1999,
doublethe number of Stateswith
geothermal-electricfacilitiesfrom4to8
by 2006; increasefrom2.5to 7 million
thenumber of U.S. homesuitilizing
geothermal energy by 2010; provide 6
GW of electric generating capacity by
2010 compared with 2.8 GW in 1999;
increasethefraction of theeectricity
used by western statesthat derivesfrom
geothermal resourcesfrom 1 percentin
1999 t0 10 percent in 2020.

By 2004, makeavailablefor stationary,
military, and auxiliary power marketsa5s-
kilowatt, solid-statefud cell that hasboth
hybrid and distributed power system
goplications.

By 2005 providetechnol ogiesthat support
anincreaseinthe Nation’sdistributed
power to 8 percent of the new electricity
capacity, and 20 percent by the end of
2010.

By 2010, double (fromthe 1999 level) the
installed capacity of combined heat and
power systemsinthe United Statesto make
useof therma energy otherwisergjectedin
the generation of electric power.

By 2010, triple (fromthe 1999 level)
domestic use of bio-based productsand
bio-energy.
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Strateqies:

M

Improvethe performanceand expand the
useof non-hydroelectric renewableenergy
generating capacity inthe United States.

Develop technologiestoincreasethe
amount of the Nation’sdistributed power
(i.e., eectric generating systems connected
to thedistribution portion of thegrid).

Technology Improvements of Operating
Plants

Measures:

M Between 2003 and 2008, provide

technol ogiestoimprovetheenvironmental
performanceof existing coa-fired power
plantsand reduce environmental
compliance costsby 25-75 percent,
compared to existing technologiesand
drategies.

By 2010, develop and deploy technologies
that will improvetheavailability of operaing
nuclear power plantsfrom 75 percent to 85
percent.

Maintainthecurrent level of nationa hydro-

power capability and economic
competitiveness.

Strateqies:

v Developtechnology toimprovethe

performance of older fossil and nuclear
power plants, permitting continued
operationinanincreasingly competitiveand
environmentally-congtrained industry.

Devel op hydroelectric power technologies
that aremore*“fishfriendly.”
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Enhanced Energy System Reliability

Measure:

M For theentire period of thisplan, each
Power Marketing Administration will
receive“pass’ asitsmonthly control
compliancerating based onthe North
American Electric Reiability Council
(NERC) performance standards.

Strategy:

M Throughthe Power Marketing
Adminigrations, market and reliably deliver
Federa hydroelectric power with
preferencegivento public bodiesand
cooperatives.

Boosting Efficiency and Enhancing
ProcessEconomics Through Multi-
Product Strategies

Higtoricaly, thevast mgority of domestic
electricity generation hasbeen fromfacilities
that produce only electricity and operate at
about 30 percent efficiency dueto
generation, transmission, and distribution
losses. Most of theselossesareintheform
of hesat |ost during generation. New and
emerging technol ogies, such asadvanced
turbines, fud cells, gasifiers, and materids
that can act asmolecular Sieves, areopening
up new possihilities. Captured waste heat
can beused for buildingsor industrial
processes. Cleanfuelsand chemicalscan
be producedin additionto electricity. Multi-
product plants based on these technologies
could also bedesigned with flexibility touse
avariety of feedstockssuch ascoal, natural
gas, biomass, and wastefuels.
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OBJECTIVE ERS

Increase the efficiency and productivity of energy use, while limiting

environmental impacts.

Introduction

In order to meet thisobjective, DOE devel ops
technol ogy that makes possible cleaner and more
efficient vehicles, moreenergy efficient buildings,
and cleaner and more productiveindustries. To
enablecommercia production of cleaner and
moreefficient vehicles, R& D effortsarefocused
on advanced engines, batteries, and fuelscellsto
dramaticaly improvetheefficiency of passenger
vehiclesand light and heavy trucks. Emphasisis
a so placed on achieving effective, affordable
emissions-control technologiesfor diesd engines.
R& D toincreasethe energy efficiency of buildings
focusesprimarily on heating, cooling, air
conditioning; building materia and envelope;
building design and operations, and lighting and
appliances. Carefully considered performance
standardsfor buildingsand appliancesreduce
overdl energy useandimprovethequality of
building energy services. Oneof many related
effortsisthe Federa Energy Management
Programwithin DOE, whichisworking to reduce
thecost of energy at Federal facilitiesby
improving energy and water efficiency, promoting
useof renewabl e energy, and managing utility
costs. Another exampleisthe DOE
Westherization Program, whichisaimed at
improving theenergy efficiency of homesfor low-
incomefamilies. (Morethan 4.7 millionhomes
have been weatherized since 1977, saving $1.80
inenergy costsfor every dollar invested.) DOE’s
industry R& D agendaisdriven by technology
road-mapping activitiescarried out by the private
sector. Theaimisto develop and deploy

technol ogiesand methodsthat can significantly
improvetheefficiency of theNation’smost
energy intensiveindustriesand reduce
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environmental emissons. Therearenine
“Industriesof the Future” inthe Department’s
industry R& D portfolio—thelatest additions
being mining and agriculture. Includedisa“Bio-
based Productsand Bio-energy Initiative’ that is
adding emphasisto the Agricultureand Forest
Productsprograms.

The Objective’s Measures
and Strategies

DOE has established the following performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective, or ismaking progress
toward it. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department. Thefollowing
strategies describetheway in which the
Department will work toward achieving this
objective. Theseactivitieswill betrandatedinto
annua budgetsand performance plansfor the

Department.

Clean and Efficient Vehicles

Measures:

M By 2003, develop advanced clean diesel
enginetechnol ogiesthat enablecommercia
production of pickup trucks, vans, and
sport utility vehicles(SUV's) capable of
achieving at least a35 percent fuel
efficiency improvement relativeto gasoline-
fueledtrucks.
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M By 2004, devel op advanced diesel engine
and vehicle systemstechnologiesfor Class
7 and 8trucksthat alow fud flexibility,
reduced emissions, and reduced parasitic
losses (aerodynamic drag, rolling resistance,
and drivelinelosses), thereby increasing the
averagefud economy of new, long-haull
heavy trucksto 10 milesper gallon (mpg)
fromthe gpproximately 7 mpg of thelate
1990s.

M By 2004, devel op advanced technologies
to enabl e producti on-capabl e prototype
automobileswith approximately threetimes
thefuel economy of conventional
automobiles (1993 baseyear) and achieve
thegoal of the Partnership for aNew
Generation of Vehicles.

Strategy:

M  Develop and deploy advanced vehicles,
fuels, and systemsthat will sgnificantly
increasegas mileage and reduce
environmenta emissonswithout
compromising safety, comfort, and cost.

Efficient and Affordable Buildings
Measures:

M Reduceannual energy consumption of
buildingsby 2 Quads(quadrillionBTUs),
and save consumersacumul ative $65
billionby 2010.

M Reduceenergy consumptionin Federal
facilitiesby 35 percent by 2010 relativeto
the 1985 consumptionlevel, and reduce
carbon (equival ent) emissions by about 100
millionmetrictons

Strategy:

M  Develop productsand strategiesto increase
theefficiency of new and existing resdentia
and commercid buildings.

Clean and Productive Industries
Measures:

M By 2010, reduceindustry energy
consumption per dollar of output (i.e.,
energy intendity) to 25 percent below its
1990 level, and reduce cumulativeindustry
energy costsby $4.5billion.

Strategy:

M Develop technol ogiesand methodsthat can
ggnificantly improvetheefficiency of the
Nation’senergy intensiveindustriesand
reduceenvironmental emissons.
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OBJECTIVE ER4

Inform public policy makers, energy industries, and the general public
by providing reliable energy information and analysis.

Introduction

By providing information onenergy supply,
consumption, prices, and theuse of dternative
technologies, DOE facilitatesinformed
policymaking, technology choices, and efficient
energy markets. Much of thisinformation,
including devel opment of energy supply and
consumption data, and nationa andinternational
energy projections, iscarried out by the Energy
I nformation Administration, anindependent
datistica and andytica agency withinthe
Department. Program officesat DOE a so
publishinformation on potential technical and
economic performance of new technologiesand
approaches.

The Objective’s Measures

DOE hasestablished thefollowing performance
measures. These measures providethebasis
by which the Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor the Annual Performance
Plansand published with annual budgets. The
following strategies describetheway inwhich
the Department will work toward achieving this
objective. These measureswill betransated
into annual targetsfor performance plansand
budgetsfor the Department.

M Publish each year adomesticand
international Annual Energy Outlook that
forecastsfuture energy supply and
consumption through theyear 2020.
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M Maintain and improve web-based networks
for the Energy Resourcesorgani zationsto
ensurewidedistribution of information
about Energy Resources programs, such
that the average number of monthly usersof
Energy Resources\Web Siteswill grow at
least 20 percent per year through 2005
(fromabaseline of about 70,000 per month
in1997).

M Periodicdly provide policy makerswith
analysisof legidative, regulatory, and other
policy issueslikely to affect the security,
reliability, affordability, environmenta
impacts, and diversity of theNation's
energy sector.

M Periodicaly prepare Nationa energy policy
plansand energy policy statementsfor
public dissemination.

The Objective’s Strategies

Thefollowing strategiesdescribe how the
Department will work toward achieving this
objective. Theseactivitieswill betrandated into
annual budgetsand performanceplansfor the

Department.

M Provideforecastsfor energy supply and
consumption through the year 2020.

M Makeinformation moreeasily accessibleto
thegenera publicby designingandissuing
on-lineproductsfor eectronic
dissemination.
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M Undertakeinformation and education
programsto familiarizethegenera public
with DOE energy technologiesand their
applications, avail ability, and benefits(e.g.,
environment, health, economics, and
religbility).

M Maintain expertiseand anaytica toolsto
enableanalysisof energy policy issues, and
actively participateinthepolicy making
processeswith other Federal and State
agenciesand with Congress.
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OBJECTIVE ER5S

Cooperate globally on international energy issues.

Introduction

International cooperationisthekey to
strengthening world energy markets, speeding
technol ogy devel opment and deployment, and
addressing globa environmental chalenges. Oil
markets, and increasingly other energy markets,
aretruly global. Ensuring market competitionand
emergency preparednessrequiresinternational
cooperation, aswell asdomestic action.
Technology devel opment and deployment efforts
areasoglobal innature, involving billionsof
dollarsof trade, hundreds of national and
multinational companies, and asimilar number of
government agencies, both domesticandforeign.
The Department actively supportsinternational
cooperation intechnology development,
emergency preparedness, and policy coordination
through the International Energy Agency and
numerousother multi-lateral and bilaterd efforts.

The Objective’'s Measures

DOE hasestablished thefollowing performance
measures. These measuresprovidethebasisby
whichthe Department will know that it has
achieved the objective, or ismaking progress
towardit. These measureswill betranslated
into annual targetsfor performance plansand
budgetsfor the Department.

M Achieve$3hillioninannua export saesof
energy-efficiency technologiesby 2010.

M Achieve$5hillioninannua export saesof
renewable energy systemsby 2010.
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M For U.S. companiesin energy efficiency,
renewables, oil and gasrecovery, and clean
coal technology, remove barriersto markets
in China, Indonesia, the Philippines, Brazil,
India, South Africa, the Newly Independent
States, and other devel oping economies.

M Implement aninternationa agreement with
Brazil to assst that country iningtituting
economic reforms, attracting foreign capital
and technol ogies, and promoting clean coal
technologies.

M Through government-to-government efforts,
provideinformation that affectsthelegal/
regulatory framework of at least one
devel oping country each year inaway that
encouragesU.S. private sector energy
investment.

The Objective’'s Strategies

Thefollowing strategiesdescribetheway in
which the Department will work toward achieving
thisobjective. Theseactivitieswill betrandated
into annual budgetsand performance plansfor the

Department.
M  Enhanceenergy security by increasing the
capacity and diversity of internationad oil
and gas producers.

M Promote open energy markets.

M Promote deployment of clean and efficient
energy systems.
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M  AssgtheAdminigraioninobtaning
commitmentsfrom key devel oping countries
toreducegreenhousegasemissions.
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Linkage to Budget Structure

The Energy Resourcesgeneral goa issupported

by fiveobjectives. Each objectiveisbeing

pursued through long-term strategies. DOE's
Budget Decision Unitsfund work in pursuit of
long-term strategies. Theannual performance
messuresarediscussed with the Decision Unitsin
the Annual Performance Plan, whichissubmitted
with the budget for eachfiscal year. The
following chart showstherelationship between

Transportation Sector
— (Biofuels) and Hydrogen
(EE)

(EE)

Industrial Sector
(EE)

Transportation Sector
(EE)

Decision Unitsand objectives.
Energy Resources Goal
Promote the development and deployment
of energy systems and practices that will
provide current and future generations with
energy that is clean, reasonably-priced, and
reliable.
I I |
ER1: ER3: ERS5:
Fuel Supplies Efficient Use Global Issues
Domestic Oil & P~ Energy Information
| Gas Supply R&D - Buﬂdmg(gtlezc)hnology - Administration
(FE) (EIA)
| Clean Fuels R&D || Federal Energy ] Policy
(FE) Management Program (PO)

International Affairs

(1A)

ER2: Transformation

ER4:

into Electricity
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Energy Information

Solar &
Renewable Energy
(EE)

Nuclear Energy R&D
(NE)

High Efficiency, No/Low
Emissions Power Systems
(FE)

Power Marketing
Administrations
(PMAs)

Energy Information
Administration
(EIA)

Policy
(PO)
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